In the prevailing information technology era, a typical definition of 'knowledge management' as a concept focuses on creating, managing, utilizing, communicating and sharing knowledge. In this context, this paper aims to examine the significance of Knowledge Management systems in enhancing agrifood exports in a developing country like India. The country has successfully developed and implemented complete traceability systems for its fresh grape exports as part of an E-Governance initiative. The study examines and compares a few typical Knowledge Management models in connection with the Data Base Management System focusing Grapenet -an internet based traceability software system for fresh grapes exported from India to the European Union. The software is designed to reach at the root of any grape export transaction. The model chosen to explain the case study is the conceptual model of E-Government using Knowledge Management. The success achieved in implementing the pesticide residue monitoring system and IT based traceability procedure has enabled all stakeholders viz. farmers, exporters etc. in India and importers in the EU to develop confidence in Indian grape sector and its quality. The model's major focus is on the use of knowledge management as an internal part of EGovernment system. The establishment of 'Grapenet' to run a complete traceability system was critical in the grape export sector. The study recommends the need for integrating knowledge base management system with data base system. The case thus highlights the role of EGovernance as a key enabler in trade enhancement and interaction in international markets for developing countries.
INTRODUCTION
Data Management, a core component of Knowledge Management deals with processes and behaviors of people to transform information and create and share knowledge. On a wider plane, "Knowledge Management" (KM) as a concept has been embraced by varied users in domains ranging from public administration to systems development. The focus is on creating, managing, utilizing, communicating and sharing knowledge. Electronic-Governance or E-Governance has developed in recent years as a critical element for providing good governance through applications of Information and Communication Technology (ICT). KM as a tool for better realization of E-Governance has been explored very effectively by various governments and related public bodies and organizations in recent years. This paper is a case study examining the use of Knowledge Management through E-Governance for a business oriented transaction between export grape sector and government of a developing country like India. A conceptual model of EGovernment [1] based on Knowledge Management (KM) is used to fit the case study. The paper is divided into seven sections. Section one is introduction, section two explains EGovernance definition and role in a developing country and section three is on traceability and its relevance to food industry and a developing country. Section four explains the selection of the model for case study, section five is model used for case study, rationales for choice, a future proposal for the use of expert system -a component of Artificial Intelligence in databases and knowledge management systems and section six is conclusion.
E-GOVERNANCE: DEFINITION AND ROLE IN A DEVELOPING COUNTRY
Governments across the world have turned towards EGovernance realizing its potential as a powerful application cutting across massive structures and layers of information relating to governance. Literature review revealed no standard definition of the term "E-Governance" although it has been widely referred to in a range of contexts. Each agency and organization defines the term adapting it to their roles and objectives in public sphere, sometimes even interchangeably using the term "E-Government" for "EGovernance". A Government of India (GoI) Report released by Second Administrative Reforms Commission of India, 2008 [2] presented various definitions in use for the term "EGovernance". Among those, the definition given by World Bank seems most fitting to the context of this paper, wherein it is defined as "the use by government agencies of information technologies (such as Wide Area Networks, the Internet, and mobile computing) that have the ability to transform relations with citizens, businesses, and other arms of government." These technologies can serve a variety of different ends such as better delivery of government services to citizens, improved interactions with business and industry, etc. The major focus for the government through EGovernance has been on addressing transparency issues in their bureaucracies and making themselves more responsive to their citizens by involving people in administration. This helps in faster decision making, handling of data redundancy, detection of corruption and illegal transactions, thus helping public sector business to reach common man [3] .
The challenges and success rates of E-Governance in developing countries have been researched by various researchers. Reference [4] explored the possibilities of enhancing E-Government application in developing countries by managing virtual communities. Reference [5] discussed the legal and infrastructural issues in implementing E-Governance in a developing country. Reference [6] looked at the institutional and cultural issues to be considered while implementing E-Governance in subSaharan Africa.
The common trend of focusing on management areas alone was questioned by Reference [7] , who felt E-Governance should be explored as a tool in several other areas of government functioning, policy making being a case in point. E-Governance has also found use in government to business transactions. E-taxation is one such example followed by several countries including India. In developing countries like India the issues in putting in place EGovernance mechanisms are discussed in terms of standards, public key infrastructure etc. [8] . A recently explored domain in business to government transaction in India with successful results is a "traceability" mechanism for the table grade export sector. Implemented by Agricultural and Processed Food Export Development Authority (APEDA), the export development agency of the Government of India, the internet based operation is called "Grapenet".
TRACEABILITY:ITS RELEVANCE FOR FOOD INDUSTRY AND A DEVELOPING COUNTRY
The term traceability refers to recording of flow of products along the food chain from production to consumption with inclusion of all intermediate applications involved in processing/packaging stages [9] . The Webster's dictionary defines traceability as "the ability to follow or study out in detail, or step-by-step, the history of a certain activity or process". Codex Alimentarius Commission, the apex body for formulating international food standards defines food traceability as "the ability to follow the movement of food through specified stage(s) of production, processing and distribution" [10] . The concept has gained much relevance in global food supply chains finding acceptance in developed countries where the systems and processes for the same has been laid out and compliance ensured [11] . Developing countries exporting to developed countries have been feeling the pressure to implement traceability [12] . India's fresh table grape exports had been facing this challenge following detection of high pesticide residue in some consignments to the European Union.
SELECT MODELS OF E-GOVERNANCE
Basically E-Governance can be considered as a government which uses internet facilities to provide improved and better accessibility of public services .The primary E-Government delivery model can be divided into four namely Government-to-Business, Government-to-Consumer, Government-to-Government and Government-toEmployees. [13] . According to the interactive service models information technologies have the potential to bring in every individual in a digital network and enable interactive (two-way) flow of information amongst them. The potential of the governance is fully leveraged in the model. The broadcasting model is based on broadcasting or dissemination of useful governance information using ICT and convergent media. The utility of this model is that citizens are more informed about the benefit from governance related services. The model is based on broadcasting information of 'critical' value to targeted audience using ICT and convergent media. The model is the concept of that the 'distance' and 'time' becomes redundant when information is hosted on a digital network [14] . A model of E-Governance based on KM is a path based process which provides an environment in the system grows with people [3] . The conceptual model of E-Government [1] using knowledge management incorporates Knowledge acquisition, organization, distribution and application in an E-Government system.
Model Used For Case -Study and Rationale for Choice
The model chosen to explain the case study is the conceptual model of E-Government using Knowledge Management [1] . The model's major focus is on the use of knowledge management as an internal part of E-Government system as in the Figure (Fig. 1.) below. This model discusses the knowledge management for E-Government development in the needs and role. It focuses on analyzing the advantages of using knowledge management by using the existing IT technologies to maximize the government functions efficiency. The proposed new approach of providing government services is based on using Knowledge management. Application of appropriate technologies by government, based on the various stages will then work towards maintaining and using knowledge to facilitate its functions. This needs to be carried out by taking into consideration the nature of government's work as compared to functions of other organizations. Life-cycle stages when combined with knowledge management portal can become a very powerful tool for E-Governance. The portal will be critical to process structured and unstructured information through extraction, analysis and categorization. E-mail, chat rooms, feed backs etc. are critical facilities in this context.
Fig.1. Conceptual Model of E-Government
The e-portal of the Grapenet system blends with the conceptual model to present the user with web services that brings together or aggregates content from a number of other systems or servers. The Grapenet portal server is in reality only a front piece of a server configuration that includes some connectivity to the application server. Further the Export Development agency (E-Government) makes use of Knowledge management which includes various stages of the framework.
THE CASE -STUDY: E -GOVERNANCE AS AN EFFECTIVE TOOL FOR TRACEABILITY
The case study presented is on Grapenet (Fig. 2.) This approach for modeling to establish traceability through Grapenet is an attempt to manage related government information resources effectively in e-business which facilitate the retrieval of information through E-Government business system for the users. Analysis and sharing enables better government services, thereby enhancing the image of the government's need for the E-Government construction and development of KM and resource sharing.
Fig.2. Grapenet system of APEDA [15]
SGA-State Government Agency, Labs-Laboratories accredited by export development agencies, DB-Data Base, NRL-National Referral Laboratory, PSC-Phyto-sanitary Certificate.
The case study is an attempt to understand the E-Governance mechanism set up through 'Grapenet', an internet based software for enhancing fresh The Grapenet system depends on a centralized database in which the SGA enters information about the plot that leads subsequently to the various stages of sampling, testing, certification and packing. The Grapenet centralized database integrates all stakeholders in the supply chain of grapes export namely farmers, state governments, horticulture departments, testing laboratories, Agmark certification department, the Phyto-Sanitary department, pack houses, exporters and APEDA.
As per the model the theoretical aspects that will be discussed in this paper are KM framework, KM technology, KM process, KM development and KM lifecycle.
KM Framework
According to the model [1] , knowledge management is managing the organization's knowledge through systematic and specified processes for acquiring, organizing, sustaining, applying, sharing and renewing both tacit and explicit knowledge to enhance the organizational performance and create value. It is seen as the systematic means of managing individual, group and organizational knowledge using the appropriate means and technology at the appropriate situation. The model considers the framework to be an allencompassing feature for creating/ generating, coding, storing, disseminating and implementing knowledge.
In the case study, Grapenet is an end-to-end system for monitoring pesticide residue, achieving product standardization and facilitating tracing back from retail shelves to the farm of the Indian grower, through the various stages of sampling, testing, certification and packing. The whole process builds ups a mechanism whereby information generated is coded and stored to be disseminated as knowledge. Thus the details of the final product can be traced back to the plot level. As mentioned in the model the appropriate technology is used by the system which is a 24 by 7 facility accessible to all authorized stakeholders.
KM Technology
The model's technology perspective of KM focuses on collecting, sorting, storing, and sharing the knowledge throughout the organization. On the basis of this perspective, some of the technologies that can be used in the development of KM systems are: intranet, information retrieval engines, groupware, database management systems, data warehousing and data mining, document management system, push technologies, etc.
In the case study the technology used by 'Grapenet' creates a data warehouse that facilitates storing of large number of transactions involved in supply chain management in a demoralized form into a data warehouse. This is then made available using a simple, uniform interface for various users on the intranet and extranet. Grapenet uses dynamically generated web pages, active server applications; encryption components and high-performance databases implementable on a fault-tolerant, highly scalable distributed Relational Data Base Management System. It requires java-enabled browser as well.
Grapenet utilizes standard internet protocols and technologies (TCP/IP, HTTP, HTML, ASP, Java, Search engines, etc.). It has been specifically designed to allow government ministry organizations to connect officials and enable them to access organizational resources using standard internet browsers, cutting costs and enhancing productivity. The framework is secure with security components implemented at several levels using user administration, access rights control, encryption and decryption and activity logs as well.
KM Process
To track and analyze KM system's process, reporting utilities are used. Such reporting tools also help generate knowledge for E-Governance and manage existing knowledge assets. Knowledge management systems emphasis on identifying knowledge sources, knowledge analysis and managing the flow of knowledge within an organization by providing access to knowledge stores as well.
Knowledge management systems are using XML can transport and store data in order to identify and extract knowledge both in and out of the organization as used in Grapenet. The system incorporates Traceability links using XML technologies in an efficient manner.
Knowledge Management Development
KM development involves determining the organization's knowledge needs which is driven by the nature of the business, current state of organizational knowledge base or memory. This provides a status of where and how the organization's current knowledge is assimilated and disseminated. KM helps to determine the gaps in knowledge and barriers to organizational learning which further develops implements and improves proactive strategies.
In Grapenet the details collected at each stage are stored in database common repositories currently where knowledge is collected at a final stage. The knowledge needs, current state, knowledge assimilation and dissemination, concept of resource sharing are brought out clearly through the Grapenet structure. Data mining used in the development process refers to specialized tools that enable us to organize and convert increasingly complex data simple.
KM Life Cycle
The life cycle consists of five phases namely origination/creation of knowledge, capturing/acquiring of knowledge, and transformation/organization of knowledge, deploying/accessing knowledge, and application of knowledge. As per the selected model this knowledge life cycle is depicted in the simplified way, as it suggests a strict sequence of identifying, creating, transferring, storing and (re)-using knowledge.
In the case study the Grapenet system goes through all the phases of the life cycle model wherein the farmer gets registered through the SGA and then goes through a series of plot tests. The results are then entered, organized, distributed through the database, used for certificate attestation by the PSC and Agmark and later on used by the importer to trace back to the plot level. In the Grapenet system knowledge is applied by the stakeholders associated to the system on completion of the life cycle process.
The Grapenet system of traceability in E-Governance works according to the conceptual model of KM. The system has a network that links widely the producers and exporters, testing authorities, certificate issuing authorities and the customers (importers) through the software.
KM is not just computer and information systems; it embodies organizational processes that seek to augment the creative, intelligent, and innovative capacity of human beings. The use of expert systems of artificial intelligence and knowledge base is an integral component of knowledge management systems. This helps to optimize collection, organization, and retrieval of information for an organization or for the general public by reducing manual intervention thus improving the quality of the system.
Artificial Intelligence techniques like intelligent agents (software agents) can also be used to help in the search and retrieval methods of knowledge and information in the knowledge management systems. They can help in combining knowledge which would ultimately lead to the creation of new knowledge [17] .
Better E-Governance can be established for knowledge management through the use of intelligent systems. Hence the use of expert systems is proposed as the next stage of Knowledge Management for Grapenet. With its wide application in commercial and industrial settings to integrate searching and sorting programs within knowledge database, value-added services needed in knowledge processing are best achieved by AI or Web-based business rules. A transition from a data base system to a knowledge base system at each level would help Grapenet further excel in advising farmers by processing complex queries. According to AT&T[18] the knowledge base management system employs compositional descriptions which describe information in terms of concepts. A translation component translates compositional descriptions into data base queries that may be retrieved from the data base. The retrieved information can be automatically integrated into the knowledge base. The translated knowledge base management system through AI would work best for Grapenet. (Fig.3. ). 
CONCLUSION
Knowledge management as a part of E-Governance model facilitates the government system to conduct the KM in its environment, and improves the efficiency of government function. Grapenet proved to be a good traceability system presently in collaboration with Knowledge Management and resource sharing in E-Governance environment. Maximizing awareness about KM helps the government gain global advantages. The establishment of 'Grapenet' to run a complete traceability system was critical in instilling customer (importer) confidence and also enhanced their exports. This has further helped in enhancing producer and exporter confidence. The study recommends the need for integrating knowledge base management system with data base system since knowledge bases are much smarter than databases as they process data and use expert knowledge to give expert advice and recommendations. Introducing expert systems would help Grapenet to further improve the mechanism for error handling and robustness to scale up on 
